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57 ABSTRACT

A height adjustable keyboard support for attachment to and
support from a work surface comprising two mounting
brackets for attachment to a work surface. A rigid subas-
sembly has a pair of horizontally spaced pivotting support
arms rigidly connected at one end thereof by an intermediate
member such that said support arms maintain the relation-
ship therebetween. The subassembly 1s pivotally secured to
the work surface by mounting brackets. A tiltable keyboard
mounting arrangement 1s located generally between the
support arms and 1s controlled by a linkage. An adjustable in
length link extends between the subassembly and one of the
mounting brackets and maintains the subassembly in a
desired position and allows adjustment of said position by
adjusting the length of the adjustable link. The link can have
one end thereof secured 1n a slot with gravity biasing the link
to one end of the slot. The slot allows the keyboard support
to move upwardly if required to avoid pinning of an opera-
tor’s legs therebeneath.

7 Claims, 4 Drawing Sheets
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1
ADJUSTABLE KEYBOARD SUPPORT

BACKGROUND OF THE INVENTION

The present mvention relates to keyboard supports to be
attached to work surfaces and in particular relates to an
height adjustable keyboard support arrangement.

There are many examples of adjustable keyboard support
arrangements for attachment to and adjacent one edge of a
work surface. These different arrangements can be sub-
divided mto two design types. The first design 1s a monoarm
arrangement which can either be fixed to the underside of the
work surface or 1s slidably mounted beneath the work
surface. The keyboard or keyboard support surface 1is
mounted to the central arm and basically extends either side
of the central arm. With this arrangement, the monoarm 1s
positioned centrally and can include a parallel linkage
arrangement or other adjustable arm mechanisms for vary-
ing the support height for the keyboard.

The second design uses two parallel arm mechanisms
interconnected by a central member. These arms are widely
spaced and support the keyboard support surface generally
adjacent either end of thereof. An example of such a
mechanism 1s shown 1n U.S. Pat. No. 5,398,622. These
parallel support arm mechanisms can be slidably attached
benecath a work surface or can be fixed to the work surface.
The mechanism can include different types of linkages either
for maintaining the angle of the keyboard support surface
with changes 1 height or allowing some correction 1n the
angle as the height of the keyboard support work surface 1s
changed.

With these mechanisms, an operator can adjust the height
of the keyboard and adjust the angle of the keyboard
according to their own preference. It also allows different
operators to adjust the keyboard support work surface
according to their own preference.

Both the monoarm design and the two parallel arm
arrangement restrict the clear area beneath the work surtace
and keyboard surface. This restricts the leg space available
to the operator. Furthermore, it can be appreciated that the
keyboard support work surface extends from one side of the
work surface and an operator often has their legs beneath the
keyboard support which can be at a relatively low position.
Should the operator have to stand up quickly or should the
height of the work surface change quickly, the keyboard
support surface can result in undesired contact with the
operator’s thighs.

Both the monoarm design and the twin parallel arm
mechanisms are known to have a counterbalance arrange-

ment for salety and to ease adjustment 1n the height of the
keyboard.

SUMMARY OF THE INVENTION

A height adjustable keyboard support for attachment to
and support from a work surface according to the present
invention comprises two mounting brackets for attachment
to the work surface, a rigid subassembly comprising a pair
of horizontally spaced pivoting support arms rigidly con-
nected at one end thereof by an mtermediate member such
that the support arms maintain the relationship
therebetween, with this subassembly being pivotally secured
to each of the mounting brackets to define a pivot axis of the
subassembly generally parallel to the mntermediate member.
Each of the support arms at a distal end thereof mncludes a
tiltable keyboard mounting arrangement located generally
between the support arms. The rigid subassembly includes
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an adjustable 1n length link extending between the subas-
sembly and one of the mounting brackets. Th]]is adjust-
able link maintains the subassembly 1n 1its desired position
and allows adjustment of the position by adjusting the length
of the adjustable link. With this arrangement the adjusting
mechanism 1s located beside one of the pivoting support
arms leaving the center area of the structure generally
unobstructed. According to a preferred aspect of the present
invention, the intermediate member 1s located immediately
below the work surface leaving the area between the support
arms and beneath the work surface substantially unob-
structed.

According to a further aspect of the invention, the adjust-
able link 1s a gas cylinder which when released, provides a
counterbalance force urging the keyboard mounting arrange-
ment to a raised position.

According to a further aspect of the invention, the height
adjustable keyboard support has the adjustable link with one
end thereof secured in a slot of the associated mounting
bracket with the slot orientated such that gravity of the
keyboard support urges one end of the adjustable link to one
end of the slot and allows the keyboard to be moved
upwardly against gravity if required. This provides a safety
feature should the operator stand up quickly or should the
keyboard support strike the operator’s legs.

According to an aspect of the invention, the height
adjustable keyboard support has the adjustable link locked
and biased by gravity such that one end of the adjustable link
1s fixed at one end of a slot. The slot 1s orientated such that
an upward force on the keyboard support arrangement
allows the keyboard support surface to move upwardly.
Gravity provides the necessary force to maintain the key-
board 1n the operating position.

According to a further aspect of the invention, the height
adjustable keyboard support includes a parallel link mecha-
nism assoclated with one of the support arms and the
keyboard mounting arrangement to maintain the set angle of
the keyboard mounting arrangement during height adjust-
ment of the keyboard support. In this way, the height of the
keyboard support may be adjusted and the parallel link
mechanism maintains the set angle of the keyboard. The
angle of the keyboard 1s separately adjustable and lockable
at a desired angle.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are shown 1n the
drawings, wherein:

FIGS. 1 and 2 are perspective views of the height adjust-
able keyboard support mechanism.

FIG. 3 1s a side view of the height adjustment mechanism;
FIG. 4 15 a top perspective view of a paddle actuator; and
FIG. 5 1s a top view of the paddle actuator.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The height adjustable keyboard support 2 1s designed to
be attached to the bottom of a work surface 4 along one edge
thereof. The attachment 1s shown as mounting brackets 6
and 7 which, 1n this case, can be mechanically fastened by
screws, for example, to the work surface 4. It 1s also possible
to have the mounting brackets 6 and 7 slidably attached
benecath the work surface for altering the spacing of the
keyboard support from the front edge of the work surface 4.
Such a slide mounting arrangement would also allow storage
of the keyboard support beneath the work surface if desired.
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The rigid subassembly 8 includes the left support arm 10
and the right support arm 11 maintained 1n a fixed relation-
ship by the intermediate member 12. This rigid subassembly
1s pivotally secured to the mounting brackets 6 and 7 about
the pivot axis generally shown as 13. With this arrangement,
the arms 10 and 11 are free to pivot about the mounting
brackets 6 and 7 and the height of the keyboard support can
be varied relative to the work surface 4. The distal end 14 of
cach of the support arms 10 and 11 have the mounting
brackets 30 and 32 with Mounting bracket 30 1s pivotally
attached to the support arm 10 at pivot axis 31 and mounting
bracket 32 pivots about axis 34 of arm 11. A keyboard or a
keyboard support surface can be directly attached to the
mounting brackets 30 and 32. It can be appreciated that the
mounting brackets 30 and 32 could be designed for direct

support of a keyboard or keyboard and mouse combination.

Mounting bracket 32 i1s free to pivot about axis 34
whereas mounting bracket 30 1s controlled by a parallelo-
oram linkage 40 1f desired, a second parallelogram linkage
40 can be provided for mounting bracket 32, however, with
the many applications, this may not be necessary. Linkage
40 1s best shown 1n FIG. 2 and comprises link member 42
1s pivotally attached by pivot axis 44 to the support arm 10.
Link member 42 1s also attached by pivot axis 48 to the link
member 46 which pivots about the fixed pivot axis 31. This
1s the same pivot axis that the mounting bracket 30 pivots
relative to the left support arm 10. Preferably this linkage
arrangement 1s a parallelogram linkage such that the angle of
the keyboard or the keyboard support surface mounted to
brackets 30 and 32 1s maintained with adjustment of the
height adjustment mechanism. Pivot shaft 48 also serves as
a locking shaft for fixing the angle of the mounting bracket
30 relative to the shaft 48. Locking knob 50 fixes this angle
without locking the linkage.

The keyboard support mechanism 2 also includes an
adjustable 1 length link member 18, which in this case 1s an
adjustable 1n length gas cylinder. This gas cylinder includes
a cylinder casing and a piston rod. One end of the cylinder
casing 1s attached on shaft 27 of the right support arm 11.
The cylinder rod has the end thereof attached at shaft 26
which 1s maintained 1n the slot 28 of the mounting bracket
7. Gravitational force on the keyboard support mechanism
forces the support arms 10 and 11 in a downward direction
and urges shaft 26 to end 29 of the slot 28. The length of the
adjustable link 18 determines the height of the keyboard
support surface relative to the work surface 4. The length of
the gas cylinder can be varied by having cable 24 actuate the
release valve 22 which allows the rod of the gas cylinder to
extend. Basically the gas cylinder provides a counterbalance
force urging the keyboard support mechanism to a maxi-
mum height position. The operator can provide a downward
biasing force for urging the keyboard support mechanism to
the desired position. When cable control 24 is released the
release valve 22 closes and the gas cylinder becomes a fixed
length link maintaining the keyboard support mechanism in
a desired position.

Slot 28 provides a safety feature 1n that gravity 1s basically
maintaining the keyboard in the desired location locked by
the gas cylinder 18. However, any upward force on the
keyboard or keyboard work surface allows the arms 10 and
11 to pivot 1n a counter-clockwise direction until the gas
cylinder reaches the opposite end 20 of slot 28. Therefore,
if the operator suddenly stands up causing his thighs to strike
the keyboard support surface, the keyboard support surface
will move upwardly. Furthermore, 1f this keyboard support
arrangement 1s attached to an adjustable 1n height work
surface, a sudden lowering of the work surface could trap the
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operator’s legs beneath the keyboard support surface. This
slot also acts as a safety feature for such a situation and
provides the operator with a safety margin.

The rigid subassembly 8 cooperates with the mounting,
bracket 6 and 7 to provide a pivot axis 13 which 1s closely
adjacent the bottom of the work surface 4. In this way, the
intermediate member 12 1s closely adjacent the work surface
and 1s less obtrusive. The rigid subassembly also allows the
adjustable in length gas cylinder 18 to be connected to one
of the support arms 11 and a mounting bracket 7 while 1t
provides control for the opposite support arm 10. The
support arm 10 can have a parallel linkage associated
therewith for controlling the angle of the keyboard support
as changes 1n height are accomplished by adjusting the
length of the gas cylinder. Therefore, the operating mecha-
nisms have been kept to a minimum and have been divided
between the two support arms while the spacing of the
support arms can be quite wide thereby further reducing the
possibility of obstruction. The wide spacing of support arms
10 and 11 reduces likelihood of the operator striking these
arms. This 1s particularly true 1n the maximum height
position of for the keyboard support arrangement where 1t
can be seen that the arms are essentially parallel beneath the
work surface and closely adjacent the bottom of the work
surface.

The height adjustable keyboard support 2 1s shown 1n
FIG. 3 in a lowered position. It c(an be seen how the
adjustable link gas cylinder 18 remains protected by the
mounting bracket 7. The lowered position of FIG. 3 1s in
contrast to the generally full height position of FIG. 1. This
mechanism allows height adjustment within a 13 inch range
and 1t can be seen that the configuration of the support arms
10 and 11 are such to reduce or minimize any obstruction
that 1s likely to cause operator contact. The keyboard support
surface 1s also movable through a tilt range of plus or minus
15 degrees.

FIGS. 4 and 5 show paddle actuator 80 which 1s basically

a two piece construction comprising the release lever 82 and
the face 96. This paddle actuator cooperates with the control
cable 24 which has a cable sheath 70 and a wire 71. One end
of the wire 71 i1s generally held in wall 87 of the release
lever. This wall 1s to one side of the pivot axis defined by
stub shafts 84 either side of the release lever. These stub
shafts are received 1n slots 98 of the stationary base 96.
Cylindrical surface 86 of the release lever 82 cooperates
with the underside of the keyboard support work surface to
maintain the stub shafts 84 at the bottom of the lot recesses
98 1n the base 96. The cable sheath 1s generally secured to
the base 96 by the wall 97. With this arrangement movement
of the paddle actuator in the direction indicated by 81 in FIG.
4, causes the wire 71 to release the gas cylinder. Release of
the lever 82 causes the gas cylinder to assume its fixed
length.

The base 96 includes outwardly extending securing
flanges 101 having fastening ports 102 for allowing secure-
ment of the base to the lower surface of the keyboard
support. The paddle actuator 80 1s very convenient 1n that the
release lever 82 can be separated from the base 96 to
simplify securement of the wire to the lever. Thereafter the
lever can be iserted in the base by positioning the stub
shafts 84 in the slots 98 and the actuator then secured to the
lower surface of the keyboard support. The release lever 82
and the base 96 are preferably 1njection moulded and are of
plastic material.

The adjustable link 18 in the form of a gas cylinder
provides a simple arrangement for providing a counterbal-
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ance force when the device 1s to be adjusted 1n height. Fixing
of the gas cylinder then removes this counterbalancing force
until the next adjustment. This feature 1s advantageously
used 1n combination with the slot 28 to provide for free
upward movement against the gravitational force should it
be necessary due to operator movement.

Mounting brackets 6 and 7 are shown for mounting
beneath a generally horizontal work surface. In some
applications, it 1s desirable to modily these brackets for
direct connection to the frame of an office panel. To accom-
plish this, mounting brackets 6 and 7 are modified to have
a panel frame securing a flange or strut at the rear edge
thereof to provide cantilevered support for a height adjust-
ment mechanism. With this arrangement, mounting bracket
6 would be lengthened to appropriately position support
arms 10 and 11 generally perpendicular to the panel frame.
This flange or strut 1s normally perpendicular to the top
surface of the mounting bracket. A keyboard support could
be secured to the arms as already described and a small
stationary work surface could be attached to the top of the
mounting brackets.

The mechanism has been described for use as an adjust-
able height keyboard support, however, the same mecha-
nism could be used for an adjustable monitor support by
securing the mechanism to the rear edge of a work surface.
This provides height and angle adjustability.

The arrangement as shown 1n the Figures 1s cost effective
to produce while providing a very stable keyboard or
keyboard support surface. Adjustment 1n height 1s highly
desired, however, i1t 1s also highly desired to have an
essentially fixed surface once the desired adjustment has
been carried out. With the arrangement as described, both of
these desirable features are achieved.

Although various preferred embodiments of the present
mvention have been described herein 1n detail, 1t will be
appreciated by those skilled 1n the art, that variations may be
made thereto without departing from the spirit of the 1nven-
fion or the scope of the appended claims.

The embodiments of the mvention 1n which an exclusive
property or privilege 1s claimed are defined as follows:

1. An adjustable height keyboard support for attachment
to and support from a work surface comprising two mount-
ing brackets for attachment to a work surface, a rigid
subassembly comprising a pair of horizontally spaced piv-
otting support arms rigidly connected at one end thereof by
an intermediate member such that said support arms have a
fixed relationship, said subassembly being pivot-ally
secured to each of said mounting brackets to define a pivot
axis of said subassembly generally parallel to said interme-
diate member, each of said support arms at a distal end
thereof including a tiltable keyboard mounting arrangement
located generally between said support arms, said rigid
subassembly including an adjustable 1n length link extend-
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ing between said subassembly and one of said mounting
brackets and maintains said subassembly 1n a desired posi-
tion by fixing the length of said adjustable 1n length link and
allows adjustment of said position by adjusting the length of
said adjustable link, and wherein said adjustable link 1s a gas
cylinder which when released provides a counterbalance
force urging said keyboard mounting arrangement to a
raised position; said adjustable link having one end thereof
secured 1n a slot of the associated mounting bracket and
oravity urges said one end of said adjustable link to one end
of said slot, and said one end of said link 1s free to move 1n
said slot when said link 1s locked and an upward force is
exerted on said keyboard mounting arrangement.

2. An adjustable 1n height keyboard support as claimed 1n
claim 1 wherein said keyboard mounting arrangement
includes a parallel link mechanism associated with one of
said support arms and said keyboard mounting arrangement
that maintains a set angle of said keyboard mounting
arrangement during adjustment of said keyboard support.

3. An adjustable 1n height keyboard support comprising a
linkage arrangement connected at one end thereof to a work
surface and supporting at an opposite end a keyboard
support structure, said linkage arrangement accommodating
height adjustment of the keyboard support structure adjacent
onc edge of said work surface, said linkage arrangement
including an adjustable 1n length link which can be locked
at various lengths, and when locked, the link determines the
operating position of said keyboard support structure based
on the length of said link; said linkage arrangement 1includ-
ing a salety mounting arrangement whereby said keyboard
support with said adjustable 1n length link locked, being
biased by gravity to said operating position and being
upwardly movable against said gravity bias without adjust-
ment of said adjustable 1n length link.

4. An adjustable support as claimed 1n claim 3 wherein
said adjustable in length link when released 1s spring biased
to cause said link to extend and thereby raise said keyboard
support structure and wherein one end of said adjustable in
length link 1s maintained at one end of a slot of said safety
mounting arrangement and movable against the gravity bias
to an opposite end of said slot to provide a safety factor.

5. An adjustable support as claimed 1n claim 4 wherein
said adjustable 1n length link 1s a lockable gas cylinder
member.

6. An adjustable 1n height keyboard support as claimed 1n
claim 3 wherein said adjustable 1n length link 1s a gas
cylinder which when released provides a counterbalance
force urging said keyboard support structure to a raised
position.

7. An adjustable 1n height keyboard support as claimed 1n
claim 3 wherein said adjustable 1n length link 1s a gas
cylinder.
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